Abstract: Drought stress is the major environmental factor that negatively impacts cotton yield throughout the world. Thus, there is a need for a protocol to offer new opportunities for improving drought tolerance in cotton. By understanding the correlation between yield and morphological traits (root length, shoot length, root/shoot ratio), and physiological traits (relative water content (RWC), electrolyte leakage percentage (EL%), membrane stability index (MSI%), Chlorophyll a, chlorophyll b, total chlorophyll, chlorophyll a/b ratio, chlorophyll stability index (CSI)), we can develop efficient screening method able to screen large amounts of plant material in the shortest time possible. In the current study, 21 cotton genotypes (6 parents and their 15 F 1 crosses) were evaluated under two irrigation treatments i.e., 100 % ETc, 1269 mm/season (normal) and 60 % ETc, 761 mm/season (drought). The morphological and physiological traits were studied. Also, correlation between yield and physiological and morphological traits were determined. The results revealed high significant difference among genotypes for all the studied physiological and morphological traits under normal and drought treatments. Although all studied traits in all genotypes were significantly affected by drought but some genotypes such as Tamcot C. E. x Deltapine, Giza 90x (Giza 90X Australian) and Giza 80x Deltapine showed drought tolerance by maintaining the highest values of root length, shoot length, root/shoot ratio, RWC, MSI, Chlorophyll a, b, total chlorophyll, chlorophyll a/b ratio, CSI and lowest values of EL% under drought stress. Yield was correlated with each of the morphological and physiological traits under normal and drought conditions. Therefore, it could be concluded that the morphological and physiological traits could be used as selection criteria for high yield under drought stress.
Introduction
Drought is the most important factor limiting crop productivity around the world. Among the environmental stresses, drought is one of the most adverse factors for plant growth and productivity (Reddy et 
Material and methods
Plant material: Six divergent parental cotton genotypes and their F 1 crosses were used in this investigation to study drought tolerance in cotton (Gossypium spp. Water treatments: Two separate experiments were carried out one for each water treatment. The first water treatment was irrigation at 100% Etc, 1269 mm/season which represent normal water treatment, and the second was irrigation at 60% Etc, 761 mm/season which represent drought stress. The total amount of irrigation water was calculated according to Penman-Montieth method (Allen et al., 1996), Penman-Monteith method gives more consistently accurate ETo estimates than other ETo methods. Drip irrigation system was installed; the drip lateral had emitters spaced 30 cm apart with a nominal discharge of 4 liters/h. Blocks were irrigated using an electric timer with appropriate run times to give the desired application of water.
Experimental design:
The experimental design was arranged in a randomized complete blocks with three replicates. Ridges were 6 m long and 120 cm width and seeds were planted on the both ridge sides, each genotype on one side. Hills were spaced at 25 cm on the ridge side with two seedlings per hill. between total chlorophyll under drought to total chlorophyll under normal irrigation. Seed cotton yield, at maturity ten plants were randomly selected from each replicate. Statistical analysis: Analysis of variance and the expectations of mean squares for single and combined data were performed according to Gomez and Gomez (1984) . Differences between means were tested using the least significant difference (L.S.D.) test according Waller and Duncan (1969) at the 5% level of probability. Correlation coefficients between any two characters were performed as described by Mode and Rhobinson, (1959) and modified by Singh and Narayanan, (1993).
Results and Discussion

Morphological traits
Data presented in Table 2 indicate mean performance of morphological traits under normal and drought treatments. Regarding root length, the data show that the root length significantly increased by decreasing water treatment, it reached to its maximum length by drought treatment and its minimum length under normal treatment. The results indicate that water stress treatment had positive effect on root length. The highest root length was obtained from Deltapine, P5xP6 and P2xP4 under normal water and P5xP6, P3xP4 and P1xP6 under drought. Combined analysis results show that P5xP6 produced longest roots under normal and drought treatments. The root length of plants subjected to low levels of water content registered high significant increase in root length above those plants irrigated with high water content, such increase in linear growth of roots is attributed to either the increase in the gibberellins and cytokinin contents or to the ability of roots to branch and elongate quickly in an attempt to reach deeper levels to absorb its needs from underground water which thus enable plants to survive properly irrespective of water stress Table 2 indicate the root/ shoot ratio. Root /shoot ratio increased by decreasing water treatment. Under normal irrigation, it's found that Tamcot C.E., Deltapine, P2xP4 and P5xP6 recorded the highest performance in comparison with the others. Under drought, the genotypes Tamcot C.E., Deltapine and P2xP6 gave highest performance. Combined analysis reported that Deltapine and Tamcot C.E. maintained highest performances under the two water treatments. Root/shoot ratio increased under water stress condition to facilitate water absorption and increased in drought tolerant 
Data presented in
Mean performance of cotton genotypes for morphological traits under normal (N) and drought (D) treatments Genotypes Root length (cm) Shoot length (cm) Root/Shoot ratio
Physiological Traits
Data in Table 3 show that significant reduction was observed in leaf relative water content % (RWC) for all the genotypes under drought stress similar results were observed by Membrane stability index (MSI %) has been measured as percentage injury of leaf tissues of cotton genotypes under drought stress, it can be used to screen for drought stress. Considerable genotypic variation for cell membrane stability index was present among the cotton genotypes Concerning chlorophyll 'a', 'b', total chlorophyll, chlorophyll a/b ratio and chlorophyll stability index (CSI %), it's found significant differences for chlorophyll 'a', 'b', total chlorophyll, chlorophyll a/b ratio and CSI % among the cotton genotypes under normal and drought conditions as shown in Table 3 . Results in the present study indicate that the highest values were recorded by Giza 86 followed by P3xP4 and P5xP6 for chlorophyll 'a' ; P3xP4 followed by P5xP6 and Giza 80 for chlorophyll 'b'; P3xP4 followed by P5xP6 and Giza 80 for total chlorophyll and P2xP4 followed by P2xP6, P1xP6 and P1xP2 for chlorophyll a/b under normal irrigation. Exposing plants to drought stress exerted minimum chlorophyll content of leaves in comparison with normal treatments. Highest values were recorded by P5xP6 followed by Tamcot C.E. and P3xP4 for chlorophyll 'a' ; P3xP4 followed by P1xP3 for chlorophyll 'b'; P5xP6 followed by P3xP4 and Tamcot C.E. for total chlorophyll and Giza 90xAustralian, Giza 86 and Deltapine for chlorophyll a/b ratio. Highest CSI % was recorded by P3xP5, P1xP3, Tamcot C.E. and P5xP6. Combined analysis results elucidated that P3xP4 and P5xP6 had highest values under normal and drought treatments in compared to the others Table 3 
Seed cotton yield
Regarding seed cotton yield per plant, data presented in Table 3 
Correlation Study between Yield and Physiological Traits
To identify the most desirable physiological traits as screening criteria, correlation between yield and physiological traits is presented in Table 5 . Under normal irrigation, correlation analyses reveal that yield was positively and significantly correlated with total chlorophyll, chlorophyll 'b', chlorophyll 'a', membrane stability index and relative water content% but negatively and significantly correlated with chlorophyll a/b ratio and electrolyte leakage %. Under drought treatment, it's found that yield was positively and significantly correlated with total chlorophyll, chlorophyll 'b', chlorophyll 'a', membrane stability index and relative water content % and negatively and significantly correlated with electrolyte leakage %. Maximum correlation values were recorded by total chlorophyll, chlorophyll 'b', chlorophyll 'a', and membrane stability index under normal and drought treatments. .663** 1 * and** denote significant at 0.05 and 0.01 levels of probability, respectively. SCY, RWC, EL, MSI, Chl. a, Chl. B, total Chl., Chl. a/b are seed cotton yield/ plant, relative water content%, electrolyte leakage %, membrane stability index, chlorophyll a, b, total chlorophyll ( mg g F W.), chlorophyll a/b ratio, respectively.
Conclusion
By reviewing the above results, it's concluded that most morphological and physiological traits are more effective criteria in identifying high yield genotypes under drought and it is better to use each of chlorophyll 'a', electrolyte leakage %, membrane stability index and relative water content% as efficient screening method able to screen large amounts of plant material in the shortest time possible and select the most efficient genotypes. 
